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SECIXXCA

I state cayley-Hamilton theorem, verifythistheoremforthe matrixe : 
[l i i]

ll (a) lf .4 is an x nmstrix and p(A) = tt - L, show that p(adj.A) = t

ll (b) Find the values of a such that the rank of the matrix O :l'O;' ir1 ,
[s 3 3a

Also find the rank for these values of a.

lll (a) Find the values of 7 and p so that the system of equations

x*y*z= 6, x*2y*32=1:O, x*2yllz= p

has (i) rrc solution (ii) a unique solution (iii) an infinite number of solutions

lll (b) lf equations x = C), * bz, y = eZ * cx, 7 = bx * al. haie a non-tluial solution,

then showthatthesolutionsaregiven byx = l^/l- az, y = Arll , z = l{GV ,

where 2 is any real nurnber.

lV (a) Diagonalize the matrix , : lit l] ,ir nossiUre.

lV (b) Using Gauss Jordan Method, find the inverse of matrix.4

SECTION-B

V Prove that there exist a basis for each finite dimensionalvector space. (6)

Vl Let V be the set of all ru x n skew-symmetric matrices over field R. Let vector addition and scalar

Multip icat c- :: ::t-a: as usual additior cr r 3tr'ca. ,-r anu,:'3 :aii:- :: t S_= i.
with a matrix. Show that \/is a vector spa:: : ":. R (6)

vll (a) LetVbeafinitedimensionalvectorspac.:.:-afieldFandr;v--+vbealinear

operator. Show that Range(T)nKer(T. ,. iC', ..i and only if

forallu eV,r(T(v)):0 = ?"(u) = g

Vll (b) Let T be a linear operator defined on R2 defined by
T (x, y) : (x * 2y, 3x + 4y). F ittC. p (T'), wher e p(T) : * - St - z

\t'ir' :-l 1.r'i.llltlicatcs tlre required to attempt two questions each lionr
Section A &, B , Section C will be compulson,.
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vilt lf the matrix cj a linear operator T on R' -: .-. , . : - :--2 standard. basis

f 1 1-1]
is l-1 1 ll,thenfindthematr, -.::: .etothebasis B={(L,2,2),(1_,1,,2),(.1,2,1)}

L - -i 1l

l-eirce verifythat [T;B] [v; Bl = [T(v);B] : = i:

lX (h) Give an example of a linear operator T such

that I + 0,Tz + O,T3 + 0,....,.......,Tn-, * O,butTn : O.

{t%f nu

(6)

Sil-'l',{ ,

lX (a) ff 2 is an eigenualue of aninvertibi: --' - - .:. over R,then

lal
prove that 7 is an eigen value of ady :

-_ 21
lX (b) Show that the row vectors of matrix -:- = - -41 are linearly dependent.

t2 3 :
lX (c) Find rank of a matrix e : lS 6 --Lz4.
, : l::. :': {a' c,,,,,ing svstem of equatic-. -:,: : - . -.-:.o solution?

::--..-32=0,3.r*4y*12=_ -.-22=0

lx (e) lf wis a subspace of a finite dimensionar .:::-" ":.:=\,/ overa field F, then prove

thatdimW<dimV

lX(f)Provethatintersectionoftwosubspacesc.=,=--:-r:aceis,alsoasubspace.

lx (g) Let V be a vector space over a field F. supp::= . '- :: srbset s = txr,x2,x3, xrl of

non-zero elements of v is linearly depende-: -.-.- 
=-:,,,e that some element

sat/ xy of s can be written as a linear combin:: : -,. -:rraining elements of S.

(2x B = 16)


